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PROBLEM TO BE SOLVED: To prevent reduction of spinning 
performance by repetition of hitting to the maximum, and provide 
stability and durability of excellent flying performance without 
deteriorating flying distance increasing effect by dimples. 

SOLUTION: In a golf ball having a number of dimples 1 of at least one 1 
sort in the surface, an angle 6 formed by a tangent 9 to a supposed J^^^ 
ball surface in the case where it is supposed that there is no dimple at ^^^^W^^^ J? 
a desired point on an edge part of each dimple 1 and a tangent 5 to a - j ~ 

real ball surface at the desired point is 5°<e<20°, and a rate Vr(%) of • 
total of dimple space volume of all the dimples 1 to the whole volume 
of a supposed ball supposed to have no dimples in the golf ball 
surface is 0.8%<Vr<1 . 1 %. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] When this invention is further explained in full detail about the golf ball which is excellent in 
blow endurance, it relates to the golf ball which is excellent in the blow endurance which prevented the spin 
performance degradation by blow effectively repeatedly by amelioration of a dimple configuration, without degradin 
the jump engine performance. 
[0002] 

[Description of the Prior Art] Conventionally, the attempt which the drag coefficient of the ball which flies is 
reduction-ized, and a lift coefficient is increased, and aims at increase of the flight distance of a golf ball is variously 
made by rationalizing the configuration and magnitude of a dimple as a means which raises the jump engine 
performance of a golf ball. 

[0003] By the way, although a golf ball is mainly divided roughly into a two-piece golf ball and a spool golf ball, fro 
the reasons of being able to aim at increase of flight distance that it is hard to turn at a ballistic trajectory in recent ye 
compared with a spool golf ball, the popularity of a two-piece golf ball is high, and the share is also extended by leap 
and bounds. 

[0004] On the other hand, since a spool golf ball has the advantage of excelling a two-piece golf ball in a feeling of * 
and control nature, for example, the spool golf ball using balata rubber as covering material tends to require spin in t 
case of an approach shot, it is suitable for stopping a ball on Green. 

[0005] Moreover, ionomer resin is used for covering of a two-piece golf ball and some spool golf balls as a principal 
member, and the degree of hardness of the golf ball which used ionomer resin for covering in this way is harder than 
spool balata ball. Therefore, this golf ball has few amounts of spin in the case of an approach shot compared with a 
spool balata ball, and it has the problem of a pile for a ball by the stop on Green. For this reason, although the attemp 
about covering which adjusted ionomer resin is made in order to aim at increase of the amount of spin at the time of 
approach shot, what is equal to covering which consists of balata rubber is not yet proposed. 
[0006] Improving the configuration of the slot which not a golf ball but the attempt which improves crab occurs as a 
amelioration means of spin on the other hand, for example, is minced by the face of an short iron, and increasing the 
amount of spin is proposed. 

[0007] However, if a ball is hit by the short iron improved in this way, although increase of the amount of spin can b 
aimed at, crab crushes to coincidence the dimple formed in the ball front face, it is made to deform, or problems, sue 
as damaging, are caused, and there is a problem of degrading the spin engine performance of a golf ball early, by 
repeating a blow. 

[0008] The commercial two-piece golf ball A with which this invention persons actually have ionomer resin coverin 
(low degree-of-hardness covering) the two-piece golf ball C (high degree-of-hardness covering) which has ionomer 
resin covering without B (high degree-of-hardness covering) and a dimple — the fixed point, when a blow test is 
performed It was admitted to the ball C which does not have a dimple hardly showing the fall of the amount of spin t 
the balls A and B which have a dimple were what it is shown that the amount of spin falls greatly by repetition of a 
blow, and depends degradation of the spin engine performance on damage on a dimple. In addition, the test hit the 
same part of a ball 10 times by head speed 25 m/s using the sand wedge (57 degrees of loft angles), and was perform 
by measuring the amount of spin for every blow. 
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[0009] Without reducing the flight distance enhancement effect by the dimple by having been made in view of the 
above-mentioned situation, and improving a dimple configuration, this invention prevents the spin performance 
degradation by repetition of a blow effectively, and aims at offering the golf ball excellent in the stability and 
endurance of the jump engine performance. 
[0010] 

[The means for solving a technical problem and the gestalt of implementation of invention] In the golf ball which 
comes to form one sort or two sorts or more of dimples [ many ] in a front face as a result of inquiring wholeheartedl 
in order that this invention persons may attain the above-mentioned purpose The tangent to the virtual spherical surfa 
at the time of assuming each dimple that there is no dimple in the point of the arbitration on the edge of a dimple, It 
forms in the configuration from which the include angle theta with the tangent in the true ball front face in the point 
this arbitration to make becomes 5 degrees <= theta<=20 degrees. And by designing a dimple so that it may become 
0.8%<=Vr<=l . 1% about the rate Vr (%) of occupying to the whole virtual ball product which total of a dimple spati 
body product assumed that there is no dimple on the surface of a golf ball It found out that degradation of the spin 
engine performance by blow could be prevented repeatedly effectively, without causing the fall of flight distance. 
[001 1] this invention persons namely, by making the configuration of a dimple into the configuration with which are 
satisfied of the above-mentioned tangent include angle theta Damage on the dimple by repetition blow is prevented 
effectively, and degradation of the spin engine performance by repetition blow can be prevented as much as possible 
especially the spin stabilization nature of the approach shot by the short iron may be raised by leaps and bounds, In t 
case, by performing a dimple design so that the above-mentioned Vr value may be satisfied Header this invention is 
completed for the ability of improvement in the above-mentioned blow endurance to be attained, without reducing th 
drag coefficient of a ball and reducing the operation effectiveness of dimple original of increasing a lift coefficient an 
aiming at increase of flight distance. 

[0012] Furthermore, this invention persons are attached to the conditions on which the effectiveness of the above- 
mentioned dimple is demonstrated more effectively. Furthermore, when the above-mentioned dimple is prepared in t 
golf ball which covered the core with covering which consists of ionomer resin as a result of repeating examination, 
When blow endurance can be raised very effectively and the surface hardness of a ball considers as the golf ball of 8 
98 degrees with the measured value in a JIS-C mold hardness meter further, it finds out that the above-mentioned 
effectiveness is attained more certainly. 

[0013] Therefore, this invention is set to the golf ball which comes to form one or more sorts of dimples [ many ] in 
front face. The tangent to the virtual spherical surface at the time of assuming that there is no dimple in the point of t 
arbitration on the edge of each dimple, The include angle theta with the tangent to the true ball front face in the point 
this arbitration to make is 5 degrees <= theta<=20 degrees. And the golf ball characterized by the percentage Vr (%) 
occupying to the whole virtual ball product which total of all the dimples of a dimple spatial body product assumed t 
there is no dimple in a golf ball front face being 0.8%<=Vr<= : l.l% is offered. 

[0014] Moreover, this invention consists of covering which covers a core and this core as a suitable embodiment, an 
the surface hardness of the golf ball with which the surface layer formed the dimple of above-mentioned this inventi 
in the golf ball of the above-mentioned covering which uses ionomer resin as a principal member at least, and a ball 
offers the golf ball which formed the dimple of above-mentioned this invention in the golf ball which is 80 - 98 degr 
by measurement with a JIS-C mold hardness meter. 

[0015] If lessons is taken from this invention and it explains in more detail hereafter, the golf ball of this invention w 
fly, as mentioned above, and will rationalize the configuration and volume pulse duty factor of a dimple in 
consideration of the engine performance and blow endurance. 

[0016] The configuration of the dimple formed in the golf ball of this invention rationalizes the include angle to the 
spherical surface of a dimple edge. Namely, the tangent 4 to the virtual spherical surface 3 at the time of assuming th 
there is almost no dimple in the point A of the arbitration on the edge (boundary line of a dimple 1 and a land part 2) 
a dimple 1, as shown in drawing L . The include angle theta with the tangent 5 to the true golf ball front face in the 
point A of this arbitration to make is specified, and it is made for 5 degrees <= theta<=20 degrees of include angles 
theta which both the above-mentioned tangents 4 and 5 make to become 7 degrees <- theta<=15 degrees preferably 
this invention. If sufficient dimple spatial body product is not obtained as the above-mentioned include angle theta is 
less than 5 degrees, but the enhancement effect of the flight distance by the dimple is no longer obtained and it excee 
20 degrees, in response to damage, the spin engine performance falls [ the edge of a dimple 1 ] by repetition blow, an 
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the purpose of this invention cannot be attained. 

[0017] the case where the rate of occupying to the whole virtual ball 3 product assumed that as for the dimple formed 
the golf ball of this invention total of all the dimples of a dimple spatial body product does not have a dimple in a ba 
front face after satisfying the convention about the include angle theta of the above-mentioned edge is set to Vr (%) 
0.8%<=Vr<=, 1 . 1%, it is formed so that it may become 0.85%<=Vr<=l .0% preferably. The enhancement effect of th 
lift coefficient according that this Vr value is less than 0.8% to a dimple is too large, if the flight distance at the time 
a driver shot will fall especially and it exceeds 1 . 1%, the enhancement effect of a lift coefficient will fall, and flight 
distance will fall. 

[0018] Above Vr is computable with the following type. 

[0019] 

[Equation 1] 

V^^-xlOO 

(However, total of the dimple spatial body product under the flat surface where Vs is surrounded by the edge of each 
dimple, and R show the radius of a ball.) 

[0020] When the approach of calculation of the spatial body product of each dimple which determines Vr is explaine 
with reference to drawing 2 here and a dimple flat-surface configuration is a circle configuration, as shown in (a) Wh 
setting up the virtual spherical surface 3 of a ball diameter on a dimple 1, the spherical surface 7 of a diameter smalle 
0.16mm than a ball diameter is setup. It asks for the intersection 8 of the periphery of this spherical surface 7, and a 
dimple 1, and let the ream of the intersection 10 of the tangent 9 in this intersection 8, and said virtual spherical surf a 
3 be the dimple edge 1 1 . And as shown in (b), it asks for the volume **** of the dimple space 12 under the flat surf a 
(circle: diameter Dm) 6 surrounded by said edge 1 1 . Therefore, the following formula can express the total Vs of a 
dimple spatial body product, and it can compute Vr by assigning acquired Vs value to the formula which asks for 
Above Vr. 
[0021] 
[Equation 2] 

V a -NiVpi+N 2 V lfl +-»+N„V in -£NiV I< 

hi 

(However, ****l ? ****2 — [ Vpn expresses the volume of the dimple of mutually different magnitude, and is Nl and 
N2. ] - Nn is ****1 and ****2, respectively - The number of the dimples which have the volume of Vpn is express 

[0022] Although there is no limit in the configuration, magnitude, the number of classes, the total number, etc., it is 
desirable to usually suppose that the configuration is circular, and, as for especially magnitude, it is [ that the dimple 
formed in the golf ball of this invention should just be what satisfies the include angle theta and the above-mentioned 
Vr value of the above-mentioned edge ] desirable to be referred to as 2. 5-3. 5mm the diameter of 2.4-4. 1mm. 
Furthermore, especially the number of classes of a dimple can prepare 1-5 sorts of dimples [ 1-2 sorts of ] in one ball 
and especially the total 300-560 numbers can be made into 350-450 pieces. 

[0023] The golf ball of this invention prepares the above-mentioned dimple in the front face. There is no limit in the 
structure of a ball. Although it is good also as which structure of the spool golf ball which covered covering more tha 
one layer or two-layer to the spool core, the two-piece which covered covering more than one layer or two-layer to th 
solid core, a multi-piece solid golf ball, or a dress solid golf ball It is desirable to consider as the golf ball which 
covered cores, such as a spool golf ball and a two-piece or multi -piece solid golf ball, with covering especially, and, 
thereby, the effectiveness of this invention is demonstrated more effectively. When a surface layer uses ionomer resi 
as the golf ball of covering formed as a principal member at least especially, the effectiveness of this invention 
becomes remarkable. 

[0024] Moreover, although especially the golf ball of this invention is not restricted, it is desirable that surface hardn 
considers as the ball of 88 - 95 degrees preferably 80 to 98 degrees by measurement by the JIS-C mold hardness met 
and it appears very notably [ the effectiveness of the above-mentioned dimple ] by setting up the degree of hardness 
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the covering surface layer of the golf ball which covered especially the core with covering in this way. 
[0025] In addition, there is especially no limit about a spool core or a solid core, and what was formed by the well- 
known approach using the well-known ingredient can be used suitably, and it can select suitably about the diameter a 
heaviness of a ball, for example, can form in the diameter of 42.67mm or more, and the weight of 45.92g or less base 
on a golf regulation. 
[0026] 

[Effect of the Invention] The golf ball of this invention is a thing which could prevent the spin performance degradat 
by repetition of a blow as much as possible, and was excellent and from which it flies and the stability and endurance 
of the engine performance are acquired, without reducing the enhancement effect of the flight distance by the dimple 
[0027] 

[Example] Although an example and the example of a comparison are shown and this invention is explained concret 
hereafter, this invention is not restricted to the following example. 

[0028] Using the core material of the combination shown in examples 1-4 and the [examples 1-3 of comparison] tab 
1, it kneaded with a kneading roll and the solid core was formed by carrying out heating pressing for 1 5 minutes at 1 
degrees C. 

[0029] Subsequently, injection molding of the covering material shown in Table 1 was carried out to the obtained so 
core, covering with a thickness of 2mm was covered, and the two-piece golf ball (diameter of 42.7mm) which has th 
dimple shown in Table 2 was obtained. In addition, any golf ball prepares one kind of dimple in 392 same arrays. 
[0030] About the obtained two-piece golf ball, the following approach estimated the retention of flight distance and t 
amount of spin. A result is shown in Table 2. In addition, measurement and evaluation of many properties were 
performed among Table 2 based on the following criteria. 

Using the swing jazz robot by the flight distance TSURU temper company with the same robot as the total flight 
distance approach spin 1 when hitting by head speed 45 m/s with a driver, and 2 flight distance The 8th amount of sp 
when hitting the same part of a ball 8 times on the same conditions as the 1st amount of spin (approach spin 1) when 
hitting by head speed 25 m/s using a sand wedge (57 degrees of loft angles), and the approach spin 1 (approach spin 
Reduction [ of extent which the reduction of the amount of retention endurance spin of the amount of spin of the 
approach spin 2 to the retention approach spin 1 does not do evaluation Oxeduction of, or does not have a ball engin 
oerformance top problem ] x: Reduction to the extent that it becomes a ball engine-performance top'problem [003 1] 
Table 1] 
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[0033] The golf ball of this invention does not almost have the spin performance degradation by repetition of a blow 
either, when it has the good jump engine performance, and having good blow endurance was checked so that clearly 
from the result of Table 2. On the other hand, even if the golf ball of the big examples 1 and 2 of a comparison had th 
remarkable spin performance degradation by repetition of a blow and the include angle theta of a dimple edge was 
small, the include angle theta of the edge of a dimple was a thing inferior to the jump engine performance, although 
golf ball of the example 3 of a comparison with the small volume ratio Vr of a dimple was excellent in blow enduran 
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